Este artigo analisa a ordem de integração da razão consumo-renda em 10 países da América do Sul. Para tanto, utilizamos o teste ADF e sua versão painel, além de um teste LM de raiz unitária com quebra estrutural(s). Enquanto os primeiros testes encontraram evidências mais favorá-veis a processos integrados, após o controle de quebras estruturais apenas o processo do Uruguai parece ser integrado. Assim, em geral, a razão consumo-renda foi diagnosticada como um processo estacionário, como sugerido pelo modelo de hábito e pelas hipóteses de renda relativa, renda permanente e ciclo de vida.
Introduction
The time series properties of the consumption-income ratio or the average propensity to consume -hereafter APC -are a controversial issue on theoretical grounds. The Keynesian absolute income hypothesis, the Marxian underconsumption theory, and Deaton's (1977) involuntary savings theory imply an integrated APC. The relative income hypothesis, the habit persistence model, the permanent income hypothesis and the life cycle hypothesis lead to a stationary APC. An integrated behavior means that policy shocks are likely to have a permanent effect on the APC. On the other hand, the stationary case implies the existence of a long-run equilibrium relationship between consumption and income, which means both that APC has a mean reversion behavior and shocks have temporary effects.
On empirical grounds, these conflicting predictions that have been evaluated by means of unit root tests and the results are also controversial. Molana (1991) , Drobny & Hall (1989) and Hall & Patterson (1992) analyzed the UK case using the Augmented Dickey-Fuller (ADF) unit root test and their findings indicate that APC is non-stationary. Horioka (1997) reached the same result for Japan, applying the ADF test. Applying the same test, King et al. (1991) reached the opposite conclusion for the US economy. In addition, Ungern-Stemberg's (1986) findings indicated that UK and Germany present a stationary APC.
A feature of these earlier papers is the use of the ADF test to investigate the order of integration of APC. Currently, the ADF problem of low-power is well-known. To overcome it, the following literature has used more powerful tests, like panel and asymmetric unit root tests. Sarantis & Stewart (1999) analyzed 20 OECD countries using panel unit root tests and still obtained non-stationary proceses for all these. Cook (2003) confirmed this result for the UK -a country studied by Sarantis & Stewart (1999) -, using powerful modifications of the ADF test: the weighted symmetric Dickey-Fuller test (Park & Fuller (1995) ) and the recursive mean adjusted Dickey-Fuller test (Shin & So (2001) ).
Applying recent advances in panel and asymmetric unit root tests, Tsionas & Christopoulos (2002) , studied 14 European countries analyzed by Sarantis & Stewart (1999) . Initially, the panel unit roots tests supported the hypothesis of a unit root in the APC. However, taking into account the presence of an asymmetric adjustment, it was found that stationarity prevails in at least one regime for each country. Thus, the asymmetric unit root test offers less evidence in favor of the unit root hypothesis. However, Cerrato & Stewart (2008) analyzed 24 OECD and 33 non-OECD countries using nonlinear panel unit root tests and the results suggested that, for both groups, the majority of the series are I(1). Cook (2005) examined the same sample that Sarantis & Stewart (1999) addressed, applying unit root tests with structural changes and reversed previous findings of non-stationarity, rejecting the unit root hypothesis for all 20 OECD economies. Both works share the same concern about the ADF test: the lack of power could be the reason behind the non-rejection of the unit root null hypothesis. However, while Sarantis & Stewart (1999) attempted to solve the problem using powerful panel tests, Cook (2005) considered the omission of structural breaks as the source of the lower power. Indeed, Perron (1989 Perron ( , 1997 showed that the ADF tests can generate a misclassification of the order of integration of economic series in the presence of structural changes. Finally, while Sarantis & Stewart (1999) did not reject the unit root hypothesis, Cook (2005) did.
As the literature has focused on developed countries, there is a lack of information about underdeveloped ones. 1 To fulfill this need, this paper investigates the APC properties of 10 South American economies, using the ADF test as a benchmark and its panel versions from Maddala & Wu (1991) and Choi (2001) . Furthermore, the possibility of structural breaks is taken into account by means of the Minimum LM unit root test with one and two structural break(s) as in Lee & Strazicich (1999) and Lee & Strazicich (2003) , respectively.
To preview the main findings of the paper, while the individual ADF test and its panel versions found evidence suggesting an integrated APC, after controlling for structural breaks the evidence indicate just the opposite. Indeed, modeling a broken trend, only Uruguay seems to be integrated. Then, apart from this country, shocks to the APC seem to be temporary, as suggested by the permanent income and the life cycle hypotheses. These hypotheses are especially important because they embedded an idea presented in virtually all economics model: consumers desire to smooth their consumption path.
The paper is organized as following. The second section presents the econometric methodology and the data set. The third section displays the results. Lastly, the conclusions are summarized.
Econometric Methodology

Unit Root Tests
To examine the APC order of integration, the ADF test is used as a benchmark (Dickey & Fuller 1979) . The test equation for each country takes the following form,
where y t is the logarithm of the consumption income ratio. The lags of the dependent variable used to correct serial correlation, the Schwarz information criterion is employed on set k. The maximum value allowed for k is 8. 2 In an attempt to increase the power of the ADF test, its panel versions according to Maddala & Wu (1991) and Choi (2001) were employed. Maddala & Wu (1991) used the Fisher's (1932) results to derive a test that combine the p-values from individual ADF tests. Define π i as the p-value from any individual unit root test for cross-section i, i = 1, ..., N . Then, under the null hypothesis of unit root for all N cross-sections, the following asymptotic result is valid
(1)
In addition, Choi (2001) demonstrated that:
where Φ −1 is the inverse of the standard normal cumulative distribution function. Thus, based on individual ADF p-values, both panel tests can be conducted. It's worth noting that the null hypothesis of both tests is the presence of unit root for each country while the alternative hypothesis is stationary for some (not necessarily all) of them. Thus, if the null hypothesis is not rejected, it means that it is not possible to reject that all countries present an integrated APC. However, rejection of the null hypothesis does not imply that all countries are characterized by a stationary APC. 3 From Perron (1989) , it is well known that the ADF unit root test can fail to reject a false unit root due to misspecification of the deterministic trend function. Indeed, Perron (1989 Perron ( , 1997 , Zivot & Andrews (1992) and Lumsdaine & Papell (1997) extended the ADF test allowing exogenous/endogenous break(s), in an attempt to circumvent this drawback. However, these efforts were not absolutely successful, once the critical values of their unit root tests were derived assuming no break(s) under the null hypothesis, which leads to a spurious rejection of the null hypothesis when there is a unit root with breaks , 2003 . Lee & Strazicich (1999 , 2003 developed a one-break and two-break minimum LM unit root test, respectively, the properties of wich are unaffected by break(s) under the null hypothesis, avoiding both the spurious rejection and the trend misspecification. Hence, to investigate the order of integration of the APC series the tests from Lee & Strazicich (1999 , 2003 are employed. According to the LM (score) principle, a unit root test statistic can be obtained from the regression: 4
whereS t is a de-trended series such thatS t = y t −ψ x − Z tδ , t = 2, ..., T and ∆S t−i , i = 1, ..., k, terms are included to correct serial correlation. For set k, the general-to-specific approach is used. According to Ng & Perron (1995) , k is chosen using the 10% value of the asymptotic normal distribution, 1.645, to evaluate the significance of the last lag. The upper bound for k is 8. Considering 2 changes in level and trend (Model C), the components ofS t are: (i)
, and zero otherwise; DT * jt = t for t ≥ T Bj + 1, j = 1, 2, and zero otherwise; T Bj stands for the time period of the breaks; (ii)ψ x = y 1 − Z 1δ , where y 1 and Z 1 are the first observations of y t and Z t , respectively; (iii)δ is a vector of coefficients in the regression of ∆y t on
The unit root null hypothesis is described in equation (1) by φ = 0 and the test statistic is defined byτ, the t-statistic for the null hypothesis φ = 0. To endogenously determine the location of the break points, T Bj , a grid search is used to minimize t-test statistic. There is a repeated procedure at each combination of the break points (λ j = T Bj /T , j = 1, 2) over the time interval [.1T , .9T ] where T is the sample size. Lastly, the critical values depend on the location of the breaks and are provided for T = 100 by Lee & Strazicich (1999) and Lee & Strazicich (2003) for one-break and two-break tests, respectively.
Following Strazicich et al. (2001) , the relevance of each break date is evaluated using the t-test statistic. If the level (B jt ) and the trend (D jt ) dummies are not relevant for one of the break dates, the one-break test is used. If the remaining break is not relevant, the ADF test constitutes an appropriate test, once no structural break was detected.
It is worth noting that, a structural change in APC is compatible with the permanent income and life cycle hypotheses, for instance. An abrupt change in APC occurs when there is a change in income (consumption) that is not followed by a similar change in consumption (income). Indeed, these theories imply that changes in income cause changes in consumption only if permanent income is altered. Thus, if income changes, but permanent income does not vary, then consumption remains constant and, as a result, a structural break in the APC might occur. Also, permanent income can change while the current income is stable and, as a consequence, the APC changes. Therefore, as interpreted by Cook (2005) , a stationary APC around a broken trend can be viewed as evidence in favor of the consumption theories mentioned.
The Data Set
The data set was extracted from Penn World Table 6 .2 and refers to the annual income (RGDPL) and the annual ratio of consumption and income (KC), both ranging from 1951 to 2003. The KC refers to the consumption share of RGDPL. Ten South American countries were examined: Argentina, Bolivia, Brazil, Chile, Colombia, Ecuador, Paraguay, Peru, Uruguay and Venezuela. The others South American countries were ignored due to the lack of data over some periods.
Figure1 displays the APC, consumption and income evolutions for each country. The right axis displays the APC scale while the left axis displays the consumption and income scale. Some countries present an apparent structural break. Most of the breaks appear to have occurred in the 70s when Argentina, Chile, Ecuador, Paraguay, Peru and Uruguay seem to present a negative break while Venezuela seems to have a positive one. In the 80's Bolivia Brazil, Colombia and Venezuela also present a break upon visual inspection. These patterns might be due to common external shocks. In this case, there are three main candidates: the two oils shocks and the debt crisis. In the biennium 1973-74, the Organization of the Petroleum Exporting Countries (OPEC) promoted the first oil embargo, causing a substantial increase in its price which culminated in high inflation across both the developing and the developed world. During the biennium 1978-79, the second oil shock took place, with similar consequences. The debt crisis took place due to both the oil shocks and the tightening US monetary policy that started early in 1980. These events caused large current account deficits in developing countries and a great difficulty for Latin American countries to pay their debts to in- Ecuador ternational creditors that had been financing their development in previous years. The debt crisis began when the international capital markets became aware that Latin American countries would not be able to pay back their loans, which occurred in 1982 when Mexico declared default.
In addition to this, internal shocks might also be important. However, unlike external shocks, the internal dynamics of each country are not expected to Ben-David & Loewy (1998) and Ferreira et al. (2009) analyzed the presence of structural breaks in income growth and total factor productivity, respectively. Both works included some Latin American countries and supported the relevance of external shocks -oil shocks and the debt crisis -, as possible sources of the breaks. Following these works, we have analyzed the temporal distribution of the breaks, keeping in mind relevant historical events. However, this exercise can not be viewed as a causality test. 
Empirical Results
The results from the ADF test are reported in Table 2 . At the 5% level, the unit root null hypothesis is rejected only for Argentina and Paraguay. Increasing the significance level to 10%, Chile and Peru also diverfe from the unit root hypothesis. 5 Thus, in general, there are evidences in favor of a non-stationary APC.
The panel versions of ADF test are shown in Table 2 . Considering a constant and a linear trend for all countries, Fisher and Choi tests did not reject the unit root null hypothesis for all countries, at the 5% level. Considering only a constant as a deterministic term, the Choi test reached the same conclusion. Thus, the panel tests tend to suggest that APC is an integrated process. The exception was the Fisher test when the linear trend is not included, that the unit root null hypothesis is rejected at the 5% level of significance. If, on the one hand, the panel tests have better power properties, on the other hand, they also are uninformative about which series are stationary when the null hypothesis is rejected. As discussed by Breuer et al. (2001) and Chang et al. (2005) , these panel tests are incapable of determining the mixing of I(0) and I(1) series in a panel setting, which constitutes their major disadvantage.
The overall picture suggests that APC is an integrated process, at least, for most countries. However, it is imperative to control for possible structural changes, once its omission leads to a bias in favor of the unit root null hypothesis. This bias is, in general, mainly important for the economies analyzed, The ADF test includes a constant and a linear trend when they are relevant at 5% level. The two breaks LM test corresponds to Model C (level and trend changes). The individual and panel ADF tests choose k using the Schwars criterion while the LM test chooses k following Ng and Perron (1995) with a critical value of 1.645 (standard normal distribution with 5% significance). The symbols * and * * denote statistical significance at the 10% and 5% levels, respectively. Ng and Perron (1995) with a critical value of 1.645 (standard normal distribution with 5% significance). The symbols * and * * denote statistical significance at the 10% and 5% levels, respectively.
given the instability of the South America countries. The results from the twobreak LM test are reported in Table 2 . First, notice that, based on t-statistic, all countries have at least one dummy relevant at 5%, in each break trend, except for Argentina and Uruguay. This result reflects the importance to control for structural changes for: Bolivia, Brazil, Chile, Colombia, Ecuador, Paraguay, Peru and Venezuela. These 8 countries present a stationary APC, at the 5% level. The significance of the stated LM test statistics is established via comparison with the critical values from Lee & Strazicich (2003) . Argentina and Uruguay cases were re-estimated by means of the one-break LM test, as reported in Table3. For Argentina, only the dummy variable D 1 is relevant at the 5% level, and the LM statistic rejected the unit root null hypothesis at the 5% level. 6 Uruguay presents an additional difficulty: the dummy variable D 1 is significant only at the 10% level. If the break is considered relevant, which seems to be the case based on Figure2, the LM statistic did not reject the unit root null hypothesis. 7 If the break is considered irrelevant, the ADF test can be used and, as noted, this test did not reject the unit root null hypothesis.
Therefore, once structural change is incorporated into the analysis, the APC is found to be stationary for all of the economies considered except Uruguay. Rejection of the unit root hypothesis is emphasized by the relatively short span of data, which might be expected to result in a reduction of the power of the test.
A look at the countries in Figure2 provides a visual illustration of the estimated broken trend. Figure2 displays the break points identified by the one/two-break tests reported in Table 1 and Table 2 and plots the logarithm of the APC series and its trend function. The broken trends were estimated via ordinary least squares to connect the break points.
To see the distribution of the break dates, Figure3 presents a kind of histogram of them. From 32 breaks, 5 occurred in the 1960s; 7 in the 1970s; 4 in the 1980s and 2 in the 1990s. As mentioned, some of them could be attributed to external issues, like the oil shocks, that caused a hike in energy prices. Note that Chile and Ecuador present a break at the beginning of the 70s, while Argentina, Colombia, Paraguay, Peru and Uruguay presented a break in the end of the 70s. Another important external shock was the onset of the debt crisis Internal shocks are also able to change the APC pattern. For each country we look for internal events close to the estimated break dates. These events along with the external shocks are listed in Table 4 for interested readers. The analysis of external and internal shocks does not constitute a causality test. However, this attempt to offer possible explanations for breaks that are relevant should be noted because, when there are few observations in a series, the model can over-fit the data, finding breaks that may not exist.
Conclusions
To confront contending hypotheses about APC behavior, this paper analyzed its order of integration for 10 South American countries. Whether the consumption-income ratio is mean-reverting or not will affect empirical mod- 1960-1969 1970-1979 1980-1989 1990-1999 First of all, the individual ADF test and the panel versions were employed, finding evidence more favorable to the unit root case. However, the minimum LM unit root break test reverses these results in favor of stationary APC, except in case of Uruguay. Thus, after changes in trend function were properly controlled for, the evidence of mean reversion in nine countries emerged, which is in line with the permanent income and the life cycle hypotheses. In summary, the evidence indicated out that policy shocks are likely to have temporary effects on the South American countries' APC, except in Uruguay.
